Characterization of a stable form of tryptophan hydroxylase from the human parasite Schistosoma mansoni.
A cDNA (Schistosoma mansoni tryptophan hydroxylase; SmTPH) encoding a protein homologous to tryptophan hydroxylase, the enzyme that catalyzes the rate-limiting step in the biosynthesis of serotonin, was cloned from the human parasite Schistosoma mansoni. Bacterial expression of SmTPH as a histidine fusion protein produced soluble active enzyme, which was purified to apparent homogeneity and a final specific activity of 0.17 micromol/min/mg of protein. The purified enzyme was found to be a tetramer of approximately 240 kDa with a subunit size of 58 kDa. Several of the biochemical and kinetic properties of SmTPH were similar to those of mammalian tryptophan hydroxylase. Unlike the mammalian enzyme, however, SmTPH was found to be stable at 37 degrees C, its t((1)/(2)) being nearly 23 times higher than that of a similarly expressed rabbit tryptophan hydroxylase. A semiquantitative reverse transcription polymerase chain reaction showed that the level of SmTPH mRNA in a larval stage of the parasite (cercaria) is 2.5 times higher than in adult S. mansoni, suggesting possible differences in the level of enzyme expression between the two developmental stages. This study demonstrates for the first time the presence of a functional tryptophan hydroxylase in a parasitic helminth and further suggests that the parasites are capable of synthesizing serotonin endogenously.